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1
Introduction
At last RAN3 meetings the MBMS Control Plane procedures in case of inter-RNC combining scenarios have been identified. As part of these procedures a new RNSAP procedure to exchange MBMS related information between Node B+s/RNCs and updates to the existing procedures across the Iu have been identified.

This contribution discusses about identified changes and proposes the required changes to TS 25.346.

2 Proposal
2.1
Exchange of MBMS related information between Node B+s/RNCs

The procedure needs to be done between 

· neighbouring NBs+/RNCs for

1) requesting the neighbouring NB+ to report counting information

2) informing the neighbouring NB+ about the change of transmission mode of a MBMS session

3) providing the MBMS RB configuration of own cell for the MBMS NEIGHBOURING CELL P-T-M RB INFORMATION in the external neighbouring cell
4) requesting the neighbouring to provide NB+ the MBMS RB configuration used in the neighbouring cell, the MBMS NEIGHBOURING CELL P-T-M RB INFORMATION in the own cell
· Master NB+/Master RNC and Controlling NB+/RNC for 

1) informing Controlling NB+ MCCH Information and scheduling information configured by Master NB+ for MCCH synchronisation in case dynamic MBSFN configuration

Since the logical entities execute the procedures and the content of the message are also different, it is proposed to define the new RNSAP procedure separately for reduction of confusion and error scenario etc. 

Proposal) Introduction of new RNSAP procedure separately used for between neighbouring NB+ and between Master NB+ and Controlling NB+. 

This contribution focus on a new RNSAP: MCCH Information Transfer procedure used between neighbouring NB+s. 
2.1.1 RNSAP modifications

Class 1 or Class 2 procedure?

2) and 3) above do not require the response message whereas the 1) requires the response message so that it is proposed to define the new procedure as class 1 which requires response message.
Proposal) Introduction of new RNSAP procedure separately used for between neighbouring NB+ and between Master NB+ and Controlling NB+. 

Details of the parameter: 

It is proposed to add the following new IEs into the new messages: 

· MCCH Information Transfer Request 

1) Counting Request Indicator

2) RRC Container: MBMS Modified services Information 

3) RRC Container: MBMS Neighbouring Cell p-t-m rb Information
4) MBMS Logical Channel ID Request Indicator
· MCCH Information Transfer Response: 

1) Counting Information
2) MBMS Logical Channel ID and RRC Container: MBMS Neighbouring Cell p-t-m rb Information
Proposed tabular for the new message is as below.

9.1.x1
MBMS Information Transfer Request [FDD]
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.40
	
	YES
	Reject

	Transaction ID
	M
	
	9.2.1.59
	
	–
	

	C-ID
	M
	
	9.2.1.6
	
	YES
	Reject

	Counting Request Information List
	
	0..<maxnoofMBMS>
	
	
	GLOBAL
	Reject

	>TMGI
	M
	
	9.2.1.80
	
	–
	

	MBMS Modified Service Information
	O
	
	9.2.2.x1
	
	YES
	Reject

	MBMS Neighbouring Cell PTM RB Information
	O
	
	9.2.2.x2
	
	YES
	Reject

	MBMS Logical Channel ID Request Information List
	
	0..<maxnoofMBMS>
	
	
	GLOBAL
	Reject

	>TMGI
	M
	
	9.2.1.80
	
	–
	


	Range bound
	Explanation

	maxnoofMBMS
	Maximum number of MBMS bearer services that a UE can join.


9.1.x2
MBMS Information Transfer Response [FDD]
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.40
	
	YES
	Reject

	Transaction ID
	M
	
	9.2.1.59
	
	–
	

	C-ID
	O
	
	9.2.1.6
	
	YES
	ignore

	Counting Request Information Response List
	
	0..<maxnoofMBMS>
	
	
	GLOBAL
	ignore

	>TMGI
	M
	
	9.2.1.80
	
	–
	

	>Counting Information
	M
	
	9.2.2.x3
	
	-
	

	MBMS Logical Channel ID Request Information Response List
	
	0..<maxnoofMBMS>
	
	
	GLOBAL
	Reject

	>TMGI
	M
	
	9.2.1.80
	
	–
	

	>MBMS Logical Channel ID
	M
	
	9.2.2.x4
	
	–
	

	MBMS Neighbouring Cell PTM RB Information
	O
	
	9.2.2.x2
	
	YES
	ignore


9.1.x3
MBMS Information Transfer Failure [FDD]
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.40
	
	YES
	Reject

	Transaction ID
	M
	
	9.2.1.59
	
	–
	

	Cause
	M
	
	9.2.1.5
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.1.13
	
	YES
	ignore


2.2
MBMS Session Setup in case of IP Multicast transport

The MBMS Session Start procedure can be reused with following modifications:
· The MBMS Session Start message shall contain the Transport Layer address used for the IP-Multicast and the Iu Transport Associations (DL TEID) IE.

· The MBMS Session Start message shall contain PDCP information in case the header compression is used for the PtM transmission of the MBMS stream

· The RNC shall be able to indicate in the MBMS Session Start Response message the acceptance for the IP Multicast distribution in the MBMS user data transmission between the GGSN and RNCs. 
· The IP Multicast joining is introduced as part of the MBMS Session Start procedure in RNC.
2.2.1
RANAP modifications
A new IE MBMS User Plane mode is introduced for the MBSM Session Start message together with the parameters IP Multicast Address and GTP DL TEID.

The RANAP modifications are presented in details in [2].
2.3
MBMS Parameter Configurations

The soft combining and MBSFN operation mode will similar RB parameter allocations across the multiple RNSs part of the same combining or MBSFN area. The parameters to be common in MBMS P-t-M RB configurations shall be identified.
3 Conclusion

This contribution identifies the required modifications in Control Plane aspects to support the inter-RNC combining scenarios for MBMS reception. 

It is proposed RAN3 to agree on
· The proposals in section 2. 

· Proposed changes to Stage2 spec in Annex

· RNSAP CR in [1]
· RANAP CR in [2]
Reference: 

[1] R3-082645: Introduction of MBMS Improved Solution: TS25.423 CR: Nokia Siemens Networks, Nokia
[2] R3-082643: Introduction of MBMS Improved Solution: TS 25.413 CR: Nokia Siemens Networks, Nokia
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**************** 1st MODIFIED SECTION***********

7.1A

MBMS over a Single Frequency Network (MBSFN)

Another form of combining is possible for p-t-m transmissions and is realised via utilisation of the same scrambling code at a given moment in time by a group of cells covering a geographic area and is applicable for FDD and for TDD. This form of combining is referred to as MBMS over a Single Frequency Network (MBSFN). Signals from multiple cells may be combined by the UE in the same manner as used for multipath signal components from a single cell.

The UE reception of MBMS services provided in MBSFN mode shall not affect the UE behaviour on the unicast carrier. Especially the UE mobility on the unicast carrier is not affected by the reception of MBMS services provided on a cell operating in MBSFN mode and can imply that the reception of the MBMS service on the cell operating in MBSFN mode is impossible due to the limited support of combination of frequency bands for MBMS SFN reception and unicast reception.

MBSFN requires all Node Bs involved in the simulcast transmission to be closely time synchronised and exactly the same content is delivered to each of the involved Node Bs. All involved Node Bs are assumed to share the same CRNC (the MBSFN area is limited to the area controlled by a single RNC).

For TDD, some or all timeslots may utilise an MBSFN mode of transmission. Such timeslots are configured by the RNC to use the same scrambling codes across participating Node-Bs. Any non-MBSFN timeslots continue to use the scrambling codes associated with the cell ID. The timeslots that are operating in the MBSFN mode form together with the synchronized neighbouring cells transmitting the exactly same data the over the MBSFN cluster.

For FDD, Node-Bs participating in an MBSFN transmission do so on all slots of the radio frame. Thus, MBSFN transmission occupies an entire carrier in the case of FDD, whereas for TDD, part or all of the carrier may be used for MBSFN.

It shall be possible for UEs supporting MBSFN to receive MBMS via carriers operating in FDD or TDD MBSFN mode and to also obtain unicast and MBMS (those not provided via MBSFN) by another carrier.

Allied to MBSFN is the use of higher order modulation techniques (16QAM) for S-CCPCH and in the case of 3.84/7.68 Mcps TDD only the use of a new burst type to support longer delay spread.

Reception of MBMS services over a network operating in MBSFN mode implies that the UE is registered to a PLMN in order to perform higher layer procedures such as subscription to MBMS broadcast services. The means by which a UE obtains details of services provided, subscribes to those services it is interested in and obtains any ciphering keys necessary to decrypt services and/or means by which the services are delivered (MBSFN mode, frequency band used etc.), is considered to be outside the scope of 3GPP specifications. However, it is envisaged that the UE may obtain service details via a point-to-point connection via the carrier that is used to provide unicast services.
The UE selects a MBSFN cluster to receive MBMS service that is part of one of the registered  PLMN or part of the equivalent PLMN list. (Note: Netork sharing is supported on carriers operating in MBSFN mode using the possibility to broadcast multiple PLMNs in the MIB just as it supported on carriers supporting unicast services)

For the MBSFN cluster in 1.28 Mcps TDD mode, the UE that needs receive MBMS services delivered in an MBSFN cluster may first get synchronized to the non MBSFN cell that the MBSFN cluster is associated with and then search the MBSFN cluster with the information indicated in the system information of the non MBSFN cell. From the UE’s perspective, the registered PLMN of the MBSFN cluster should be the same as the PLMN that is registered by the UE from the associated unicast carrier. 

A MBSFN cluster provides only MBMS service in PtM mode. Counting and PtP establishment procedures are not supported for a cell operating in MBSFN mode.

For FDD and 3.84/7.68 Mcps TDD selection between MBSFN clusters is performed simimlarly to the way that cell selection is performed for cells that are not operating in MBSFN mode. The UE shall meet the minimum performance requirements specified for the reception of a MBMS cluster. The UE may consider a minimum receive power of the CPICH (FDD) or P-CCPCH (3.84/7.68 Mcps TDD) in order to determine when to receive MBMS service broadcast in MBSFN mode. However apart from background search procedures for receiving other MBSFN clusters the UE is not required to perform inter-frequency measurements for other MBSFN clusters.Hierarchical cell structure, rules for fast moving UEs and interfrequency and inter RAT measurements are not applicable for the cell operating in MBSFN mode. The intra frequency measurements for the reselection between MBSFN clusters are not specified.

In a MBSFN cluster only MIB, system information blocks 3, 5/5bis and 11 may be broadcast. The content of other system information blocks is ignored by the UE.

A MBSFN cluster on one frequency might indicate the existence and the services provided by other MBSFN clusters on different frequencies . The MBSFN cluster on one frequency may also indicate other MBSFN frequencies that have to be selected in order for the UE to be aware of available services that are not provided via the currently selected MBSFN cluster and for which the availability can not be indicated on the current MBSFN cluster. The choice of the MBSFN frequency based on this information is UE implementation specific. Because inter frequency measurements for MBSFN frequencies are not applicable the choice of the MBSFN frequency done by the UE may be completely service dependant. For FDD and 3.84/7.68 Mcps TDD the UE only has to discover one MBMS cluster on another frequency that fulfills the selection criteria. Other frequencies on which MBMS service is broadcast in MBSFN mode is indicated on the MBSFN frequency.

A cluster operating in MBSFN mode does not provide paging information because the MBSFN cluster will not be considered as a suitable cell by the UE.

The cells in a MBSFN cluster belong to different MBMS service areas compared to the cells of a carrier providing unicast service. This allows the RNC to know which services are intended for the transmission on the cells of a MBSFN cluster. The same MBMS bearer service is not provided on a MBSFN cluster and the unicast cells.

The minimum MBMS service area must be equal to one MBSFN cluster. A MBMS beaer service must be transmitted in a complete MBSFN cluster.

7.1A.1
3.84 / 7.68 MCPS TDD MBMS over a Single Frequency Network (MBSFN)

A TDD UE operating on a carrier not dedicated to MBSFN shall follow MBMS procedures specified  with respect to the RRC states (see Section 10). For TDD carriers not dedicated to MBSFN, MBMS services may be delivered via MBSFN and/or non-MBSFN means.  In the case that any non-MBSFN transmissions are used to deliver MBMS services, the MCCH should not be transmitted via MBSFN means.

The reception of MBMS on a cell operating in MBSFN mode is independent to the UE behaviour for the reception of service on the frequency that the UE is camping on for obtaining unicast or MBMS service. For the reception of MBMS service on a TDD cell dedicated to MBSFN operation the UE is conceptually an independent component which receives MBMS service on a TDD cell dedicated to MBSFN.

The TDD component of a UE for receiving MBMS service on a TDD carrier dedicated to downlink MBSFN shall:

· receive services provided via MBSFN independently of RRC state transitions for any non-MBSFN component of the UE

· obtain details concerning the MCCH provided via the BCCH of the cell providing MBSFN and listen to that MCCH for details of MBMS services provided p-t-m on the TDD DL-only carrier
· search for a suitable TDD MBSFN cluster providing the MBMS services that it is interested in:

· is only required to support BCH and FACH transport channels and physical channels P-CCPCH, S-CCPCH, SCH on the TDD carrier

· may optinally support MICH on the TDD carrier
· shall expect to receive S-CCPCH configuration information via System Information Block 5 (the UE shall expect to receive System Information blocks 3, 5 and 11 only in addition to the Master Information Block) via the BCH on the TDD carrier.

7.1A.2

FDD MBMS over a Single Frequency Network (MBSFN)

A FDD UE operating on a carrier not dedicated to MBSFN shall follow MBMS procedures specified with respect to the RRC states (see Section 10).

The reception of MBMS on a cell operating in MBSFN mode is independent to the UE behaviour for the reception of service on the frequency that the UE is camping on for obtaining unicast or MBMS service. For the reception of MBMS service on a FDD cell dedicated to MBSFN operation the UE is conceptually an independent component which receives MBMS service on a FDD cell dedicated to MBSFN.

The FDD component of a UE operating in a receive-only mode on a FDD carrier operating in  MBSFN mode shall:

· receive services provided via MBSFN independently of RRC state transitions for any non-MBSFN component of the UE

· obtain details concerning the MCCH provided via the BCCH of the cell providing MBSFN and listen to that MCCH for details of MBMS services provided p-t-m on the FDD DL-only carrier
· search for a suitable FDD MBSF cluster:

· is only required to support BCH and FACH transport channels and physical channels P-CCPCH, S-CCPCH, SCH and MICH on the FDD carrier
· may optinally support MICH on the FDD carrier
· shall expect to receive S-CCPCH configuration information via System Information Block 5 (the UE shall expect to receive System Information blocks 3, 5 and 11 only in addition to the Master Information Block) via the BCH on the FDD carrier.

7.1A.3
1.28 MCPS TDD MBMS over a Single Frequency Network (MBSFN)

A TDD UE operating on a carrier not dedicated to MBSFN shall follow MBMS procedures specified  with respect to the RRC states (see Section 10). For TDD carriers not dedicated to MBSFN, MBMS services may be delivered via MBSFN and/or non-MBSFN means.  In the case that any non-MBSFN transmissions are used to deliver MBMS services, the MCCH should not be transmitted via MBSFN means.

The reception of MBMS on a cell operating in MBSFN mode is independent to the UE behaviour for the reception of service on the frequency that the UE is camping on for obtaining unicast or MBMS service. For the reception of MBMS service on a TDD cell dedicated to MBSFN operation the UE is conceptually an independent component which receives MBMS service on a TDD cell dedicated to MBSFN.

The TDD component of a UE for receiving MBMS service on a TDD carrier dedicated to downlink MBSFN shall:

· receive services provided via MBSFN independently of RRC state transitions for any non-MBSFN component of the UE

· obtain details concerning the MCCH provided via the BCCH of the cell providing MBSFN and listen to that MCCH for details of MBMS services provided p-t-m on the TDD DL-only carrier
· search for a suitable TDD MBSFN cluster providing the MBMS services that it is interested in:

· is only required to support BCH and FACH transport channels and physical channels P-CCPCH, S-CCPCH on the TDD carrier

· may optionally support MICH on the TDD carrier
· shall expect to receive S-CCPCH configuration information via System Information Block 5 (the UE shall expect to receive System Information blocks 3, 5 and 11 only in addition to the Master Information Block) via the BCH on the TDD carrier.
NOTE:
For 1.28 Mcps TDD, if a cell is operating in MBSFN mode, system information and MCCH messages are transmitted through the Special Timeslot [10].

7.1B
MBMS in case of inter-RNC synchronization

7.1B.x Control Plane aspects

7.1B.x.1

MBMS Parameter Configurations
The common parameters in MBMS P-t-M RB configurations shall be configured in each RNC semi-static manner via O&M.

The parameters, transmitted in RRC: MBMS Common P-T-M RB Information and to be configured, are:

· RB Information list

· RB identity

· PDCP info

· RLC info

· TrCh information for each TrCH

· Transport channel identity

· TFS

· TrCh information for each CCTrCh
· CCTrCH identity
· TFCS
In case of soft combining the Secondary CCPCH configurations shall be aligned between the neighboring cells.
In case of MBSFN：

If MBMS services are controlled statically, the parameters to be configured for MBSFN: 

· PhyCh information

· PhyCh identity

· Secondary CCPCH info MBMS
.In the case the used parameter value in a cell may depend on the received RAB QoS and/or MBMS service area ID and/or TMGI value, the mapping information should be configured via O&M. Such mapping information should be available in RNCs before the MBMS session setup.
If the MBMS services are controlled dynamically, the parameters shall be configured for MRNC, and the MRNC shall inform CRNC of the configuration and mapping information of MBMS service to RB information after session starting.
In addition to parameters used for air interface, the pool of DL TEIDs used for the MBMS transmission on Iu shall be configured in all RNCs by O&M. The stored DL TEID shall not be used by the RNC for any other transmission.
7.1B.x.2

MBMS Counting and mode switch coordination 
The RNC shall generate the MBMS Counting procedure towards UEs as in case of intra-RNC selective/soft combining (see section 5.2.5).

If the RNS controlled by a RNC is smaller than the possible selective / soft combining area, the status of the neighboring cells part of the selective/soft combining area should be known before deciding on the own transmission mode. Therefore the RNC shall exchange the transmission mode and counting information with the neighbouring RNCs, which are controlling cells part of the same selective/soft combining area as the cells controlled by the current RNC. Also the neighbour cells indicated for selective/soft combining in MBMS NEIGHBOURING CELL P-T-M RB INFORMATION message have to be coordinated between RNCs.
The RNSAP procedure, MCCH Information Transfer is used for counting and mode switch coordination.

The RNC may request for the neighbour cell counting results and transmission mode information by sending the MCCH INFORMATION TRANSFER message to the relevant neighbouring RNCs. That message will contain the information about the cells controlled by the sending RNC, for which the counting is performed. 

The RNC receiving the MCCH INFORMATION TRANSFER message shall identify own cells that are neighbours to cells for which the sending RNC performs counting, thereafter perform counting in these own cells and inform sending RNC about the result over Iur in the MCCH INFORMATION TRANSFER RESPONSE message
In case of MBMS transmission mode change the RNC shall inform it’s neighbouring RNCs, to which it has a inter-RNC selective/soft combining relation. The relevant RRC messages are sent to neighbouring RNCs with the help of MCCH Information transfer procedure. The receiving RNC shall identify the cells (controlled by the sending RNC) for which the MBMS transmission mode has changed and the own cells that are neighbours to these cells. Then the receiving RNC shall update MBMS NEIGHBOURING CELL P_T_M RB INFORMATION message content of its own cells accordingly.

7.1B.x.3
Control Plane Coordination at MBMS Session Start

7.1B.x.3.1 Coordination of neighbor cell configuration

The RNC shall after setting up the MBMS session in own cells, part of the targeted MBMS service area, send the RNSAP MCCH INFORMATION TRANSFER message to all neighboring RNCs, which are controlling cells allowed to be used for selective/soft combining with the relevant own cells of the RNC. The MCCH INFORMATION TRANSFER message shall contain the copy of the RRC containers, which were sent out on MCCH announcing the starting MBMS session and the list of cell identities in which the MBMS session was setup.

The receiving RNC shall identify based on the received information the valid neighbor cells for soft/selective combining in the RNC, which is the sender of the message for the new MBMS session, and retrieve the S-CCPCH configuration in those neighboring cells. Finally the MBMS COMMON P-T-M RB INFORMATION shall be updated with the received S-CCPCH configuration information and the neighboring cells are announced in MBMS NEIGHBOURING CELL p-t-m rb Information.

As part of the “Valid neighbor cell identification” the RNC shall verify that the configuration of the cells of the sending RNC is aligned and possible for soft combining, e.g. that the MBMS logical channel id is aligned for all MBMS sessions. The RNC shall not accept the cell as neighbor cell if not aligned. The consequence of a mismatch is that the soft/selective combining gain is lost for this MBMS session, but as this abnormal condition only occurs rarely it is regarded as acceptable.
Coordination of MBMS configurations after RNC restarts
In case of restart the RNC may loose all the MBMS configurations of its cells as well the neighbor cell MBMS information and any other MBMS related parameters.

The RNC will recover from that situation by getting the MBMS configurations updated in a three phase approach:

1. via O&M the MBMS service configurations for its cells. In addition to the MBMS service area configurations there are other parameters which can be configured semi-static manner via O&M system like indicated above.

2. As part of the general restart procedure the SGSN will send the Session Starts for all ongoing MBMS sessions to the RNC. RNC will respond to the MBMS Session Start messages normal manner in line with the MBMS service area configurations of its cells.
3. After the RNC has become aware of the active MBMS sessions it will identify the relevant neighboring RNCs which should be contacted to retrieve the necessary parameters for the neighbor cell configuration. 
7.1B.x.4
MCCH synchronization in an MBSFN cluster
To synchronize MCCH dynamically, the logical entity “MBMS Master RNC” is introduced to control the resources within a cluster of NB+s that belong to a MBSFN area. There’s only one MBMS Master RNC for any MBSFN. The other RNC/NB+ can be seen as the CRNC. 
The RNSAP procedure, MBSFN MCCH Information is used for transfer information between MRNC and CRNC.
The MBSFN MCCH INFORMATION message contains the MCCH messages list sent on the MRNC and the MCCH configuration information of the MRNC. (Considering the abnormal condition, the message shall be sent periodically)
The MRNC shall inform the CRNC of the MCCH configuration and scheduling information used in MRNC upon receipt of SESSION START message from CN, in case of MBMS services are controlled dynamically in MBSFN. 
The CRNC shall prepare the setup of the requested MBMS sessions upon receipt of SESSION START message from CN，then instead of preparing RRC messages and physical configuration, wait for the MBSFN MCCH INFORMATION message  that is sent form MRNC.

Upon receipt of the MBSFN MCCH INFORMATION message, if the MCCH Configuration IE exists, the CRNC shall setup or reconfigure the MCCH of all cells in the MBSFN cluster with the configuration contained in this IE, and update the System Information of these cells.
The CRNC shall decode the L3 Information IE contained in the MCCH Message List IE and apply the RLC/MAC/PHY configuration specified by relative MCCH Message to setup the RB information of MTCH, and then send the L3 Information IE in the MCCH in the receiving sequence at the beginning of the next MCCH modification period.
7.2
UE Capability

The UE MBMS capability is not sent to UTRAN and is subject to UE implementation, including the relation between MBMS capability and actual RRC state which is also a UE implementation. A consequence is that a UE may be counted although its actual capability does not allow to receive MBMS transmissions e.g. because of its current RRC state.

The standard will describe a minimum UE capability requirement in order to allow operators to configure MBMS channels that can be common to all UEs supporting the given service.

There are some UE capability requirements that are common to all eventual service categories:

The minimum UE capability for MBMS capable UE, is one primary CCPCH plus all the configurations below. The UE is not required to support these configurations simultaneously.

1. One PICH and one MICH

2. One S-CCPCH and one MICH

3. One S-CCPCH (dedicated FACH and possibly the FACH, which may carry MCCH) and two S-CCPCH with 80ms TTI for MTCH reception

4. One S-CCPCH (dedicated FACH and possibly the FACH, which may carry MCCH) and three S-CCPCH with 40ms TTI for MTCH reception 

5. One PICH and two S-CCPCH with 80ms TTI for MTCH reception

6. One PICH and three S-CCPCH with 40ms TTI for MTCH reception

The requirement one reflects the case when the UE is in Idle mode, or URA_PCH, CELL_PCH state and MBMS reception is not ongoing and requirement five and six are for the case that MBMS reception is ongoing in Idle mode, or URA_PCH, CELL_PCH state. 

The requirement two reflects the case when the UE is in CELL_FACH state and MBMS is reception not ongoing and requirement three and four are for the case when MBMS reception is ongoing respectively. 

The requirement for the number of simultaneous S-CCPCHs for MTCH reception includes those S-CCPCHs for which combining is performed.

When MBMS ptm reception is ongoing, the UE is required to periodically monitor the MCCH, which may be mapped onto a different S-CCPCH from MTCH, and a different S-CCPCH than the R’99 FACH when the UE is in CELL_FACH state. However this does not increase the requirement for the number of S-CCPCHs to be simultaneously received by the UE.

The ability of the UE to receive DPCH/HS-PDSCH simultaneously with S-CCPCH carrying MTCH/MCCH is subject to UE capability.

The minimum MBMS bit rate that all MBMS capable UEs shall support is to be defined [12].

For FDD, the UE shall support selective combining and soft combining on cells not indicating that they provide MBMS service in MBSFN mode. For FDD the UE is not required to support selective combining and soft combining on cells indicating that they provide MBMS service in MBSFN mode.

For a TDD UE supporting both transmit and receive functions, selective and soft combining shall be supported. For a 3.84 / 7.68 Mcps TDD UE supporting both transmit and receive functions, MBSFN operation shall also be supported. For a UE supporting 3.84 / 7.68 Mcps TDD MBSFN receive only, support for selective combining and soft combining is not required.
The standard may restrict further the UE implementation options by defining certain capability combinations. 

If the UE is supporting MBMS ptm reception in CELL_DCH state, it shall have capability to acquire MCCH configuration from BCCH after handover procedure, and after that receive MCCH and MTCH.
**************** NEXT MODIFIED SECTION***********

8.2
MBMS RNC Signalling Flows

8.2.1
MBMS Session Start procedure
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Figure 8.2.1: MBMS Session Start procedure. Successful operation.

The MBMS Session Start procedure is initiated by the CN when an MBMS Session is started.  The MBMS SESSION START REQUEST is sent to each RNC that is connected to the CN (in case of Iu-flex the RNC may receive more than one MBMS SESSION START REQUEST message).

The MBMS SESSION START REQUEST contains the MBMS Service Id, and optionally the MBMS Session ID, MBMS Bearer Service Type and the MBMS Session Attributes (MBMS Service Area Information, QoS parameters…) It may also include a list of RAs which lists each RA that contains at least one PMM-IDLE UE that has activated the service. 

MBMS Session Start procedure also provides the MBMS Iu Data Bearer Establishment functionality. In case of Iu-flex the RNC shall not establish more than one MBMS Iu bearer for a certain service towards a pool area and shall inform the respective CN nodes accordingly.
The MBMS Session Start procedure in case of IP Multicast is described in section 8.2.x1.
8.2.2
MBMS Session Update procedure
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Figure 8.2.2: MBMS Session Update procedure. Successful operation.

The MBMS Session Update procedure is initiated by the CN when an MBMS Session is ongoing and SGSN notices that there is a need to update the list of RAs. The MBMS SESSION UPDATE REQUEST contains the MBMS Service Id, and e.g. List of RAs with PMM Idle UEs..

8.2.3
MBMS Session Stop procedure
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Figure 8.2.3: MBMS Session Stop procedure.

This signalling flow depicts the MBMS Session Stop procedure.

This procedure is initiated by the CN to the RNCs with an ongoing MBMS session, when no more data will be sent for that MBMS service for some period of time. 

The MBMS Session Stop procedure also provides the MBMS Iu Data Bearer Release functionality.

8.2.4
RNC Registration procedure
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Figure 8.2.4: MBMS Registration procedure.

This signalling flow depicts the MBMS Registration procedure.

This procedure is initiated by the RNC in the case that the RNC is not SRNC for any UE that has joined the MBMS Service, but this RNC is DRNC for PMM-CONNECTED UEs that have joined the MBMS Service and there is no MBMS Service Context for the MBMS Service in this RNC. 
This procedure shall be initiated by the DRNC, as soon as a UE link is received over the Iur and there exists no MBMS Service Context for the MBMS service for which the UE link is received.
8.2.5
RNC De-Registration procedure


[image: image5.wmf] 

RNC

 

CN

 

[RANAP] MBMS DE

-

REGISTRATION 

REQUEST

 

[RANAP] MBMS DE

-

REGISTRATION 

RESPONSE

 


Figure 8.2.5: RNC MBMS De-Registration procedure.

This signalling flow depicts the RNC De-Registration procedure. This procedure is initiated by the RNC towards the CN node it was registered to in case the RNC is not acting as a Serving RNC for any UE that has activated the MBMS Service and has ceased to act as a Drift RNC for UEs  which has activated an MBMS service.

8.2.6
CN De-Registration procedure
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Figure 8.2.6: CN MBMS De-Registration procedure.

This signalling flow depicts the CN De-Registration procedure.

This procedure is initiated by the CN in order to inform the RNC that a certain MBMS Service is no longer available.
8.2.7
MBMS Channel Type Switching over Uu
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Figure 8.2.7: Channel type switching signalling flow from p-t-m to p-t-p.

The CRNC is responsible for the decision regarding having p-t-m transmission or no p-t-m transmission in a cell for a specific MBMS service. The CRNC informs all the SRNCs having UEs in that cell about its decision. The SRNC is the RNC controlling the RRC connection and RBs to a specific UE. In the example shown, the CRNC decided to no longer use p-t-m, then the SRNC decided to perform channel type switching to deliver the MBMS service over DTCH mapped on a dedicated channel. The RB SETUP message contains the MBMS Service Id. It is FFS whether the SRNC always follows the CRNC's request or not.
NOTE:
the channel type switching in this case includes a change of both transport and logical channels.

8.2.8
MBMS UE Linking
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Figure 8.2.8: MBMS UE linking signalling flow
This signalling flow is only applicable for handling UEs in PMM-CONNECTED mode with activated MBMS Services.

The signalling flow is used to link a specific UE to one or several MBMS service contexts in the SRNC. The MBMS UE LINKING REQUEST message contains the whole list of MBMS Service Ids and MBMS PTP RAB IDs (e.g. mapped from NSAPIs) activated by the UE. If there has not been an MBMS service context related to an MBMS Service Id then SRNC creates an MBMS service context as a result of  this procedure.
8.2.9
MBMS UE De-Linking
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Figure 8.2.9: MBMS UE De-linking signalling flow
This signalling flow is only applicable for handling UEs in PMM-CONNECTED mode with activated MBMS Services.

The signalling flow is used to remove a specific UE from one or several MBMS service context in the SRNC. The MBMS UE DE-LINKING REQUEST message contains the list of MBMS Service Ids de-activated by the UE.

8.2.10
MBMS Service Id Request
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Figure 8.2.10: MBMS Service Id list over Iu signalling flow

This signalling flow is applicable for handling MBMS to UEs in RRC-Connected, PMM-IDLE state. The list of MBMS services the user has joined is sent over Iu.
The purpose of this signalling flow is to perform UE linking for a RRC connected, PMM idle user.  The UE provides an indication that the user has joined at least one MBMS service and the PS Domain specific IDNNS (the message that would carry this information is FFS) whenever an Iu-cs connection is established and the UE is PMM idle (that is there is no Iu-ps connection), The RNC requests the MBMS services the UE has joined from the SGSN (or the SGSN the UE is attached to in case of Iu-flex) using a connectionless procedure.  The MBMS SERVICE ID REQ contains the IMSI of the UE.  The SGSN response contains the full list of MBMS services the user has joined.

The MBMS service list is then stored in the RNC.  The list is deleted when the UE moves to RRC idle and the RRC context is removed in the RNC.
8.2.11
MBMS Attach/Detach over Iur
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Figure 8.2.11-1: MBMS attach request signalling flow: Successful Operation.

This signalling flow is only applicable for handling UEs in RRC connected mode with activated MBMS Services.

The purpose of this signalling flow is 

· to  either allow the CRNC to add one or several new UEs to the total number of UEs in a given cell using one or several MBMS services. The MBMS ATTACH REQUEST then contains the Cell Id of the new cell (may contain the URA Id of the new URA for UEs in URA_PCH state), the whole list of affected MBMS Service Ids and a UTRAN specific UE Identification if necessary. 

· or to allow the SRNC to inform the DRNC in which URA notifications for MBMS Services have to be sent. The MBMS ATTACH REQUEST then contains a list of URAs and the corresponding MBMS Services.
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Figure 8.2.11-2: MBMS detach request signalling flow: Successful Operation.

This signalling flow is only applicable for handling UEs in RRC connected mode with activated MBMS Services.

The purpose of this signalling flow is
· to either allow the CRNC to decrease the total number of UEs receiving one or several MBMS service in a given cell. The MBMS DETACH REQUEST contains the Cell Id of the old cell (may contain the URA Id of the old URA for UEs in URA_PCH state), the whole list of affected MBMS Service Ids and a UTRAN specific UE Identification if necessary.

· or to allow the SRNC to inform the DRNC in which URA there is not anymore a need to send notifications for MBMS Services due to the presence of UEs in URA_PCH. The MBMS DETACH REQUEST then contains a list of URAs and the corresponding MBMS Services

8.2.12
MBMS Channel Type Reconfiguration over Iur

These signalling flows need further study.
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Figure 8.2.12: Channel Type Reconfiguration signalling flow: Successful Operation.

This signalling flow is only applicable for handling MBMS UEs in RRC connected mode.

The purpose of this signalling flow is that the CRNC informs the selected channel type to the SRNCs used in a cell under the CRNC. The MBMS CHANNEL TYPE RECONFIGURATION INDICATION contains a list of U-RNTI, Channel type and MBMS Service Id corresponding to the UEs connected to the SRNC. 

8.2.13
Information Exchange over Iur

These signalling flows is used by the DRNC to acquire the MBMS related information for MBMS service identified by TMGI.
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Figure 8.2.13: Information Exchange Initiation signalling flow: Successful Operation.
The purpose of this signalling flow is that the DRNC request the APN and IP multicast address for an MBMS service. The INFORMATION EXCHANGE INITIATION REQUEST includes the TMGI for which the APN and IP multicast address are requested. In the INFORMATION EXCHANGE INITIATION RESPONSE message, the corresponding APN and IP multicast address are included.
8.2.14
MBMS RAB Establishment Indication
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Figure 8.2.14: MBMS RAB Establishment Indication procedure

This signalling flow is used by the RNC to indicate to the CN the establishment of the MBMS RAB corresponding to the MBMS Iu signalling connection.
When the RNC decides not to establish an MBMS Iu bearer, for a particular MBMS service, during MBMS Session Start procedure, for example the RNC does not control any contained in MBMS Service Area Information and the RNC does not belong to any of the RA in a list of RAs which lists each RA that contains at least one PMM-IDLE UE but later when a UE linking (via Iu or Iur) is performed or as a result (p-t-p decision) of channel type reconfiguration in another RNC, the RNC establishes the Iu bearer and uses this procedure to inform the CN that an Iu bearer has been established.
If Iu-Flex is active, the selection of the CN node is implementation dependant.

The MBMS RAB ESTABLISHMENT INDICATION message contains the Transport Layer Address IE and the Iu Transport Association IE.

8.2.15
MBMS RAB Release
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Figure 8.2.15: MBMS RAB Release Request procedure.

This signalling flow is used by the RNC to indicate to the CN to request the release of an MBMS RAB.
At reception of the MBMS RAB RELEASE REQUEST message the CN should initiate the release of all MBMS resources related to the Iu connection without releasing the Iu signalling connection.

The RNC shall at reception of MBMS RAB RELEASE initiate the release of the related MBMS RAB resources.

The MBMS RAB release may be initiated e.g. for the following reasons (unexhausted):
-
There are lack of rafio resource in UTRAN and RNC decided to pre-empt an MBMS RAB for a on-going MBMS session based on Allocation/Retention Priority
-
When there are no UEs with a given activated MBMS service consuming radio resources in cells under the RNC or the RNC is controlling UEs in cells under another RNC;

-
In case of channel type switching from ptp to ptm in cells under control of another RNC in its role of DRNC; 

-
There are no cells under the RNC which are part of the RA List Of Idle UEs if received.

8.2.x1

MBMS Session Start procedure in case of IP Multicast transport

[image: image17]
Figure 8.2.x1: MBMS Session Start procedure. Successful operation.

The MBMS Session Start procedure is initiated by the CN when an MBMS Session is started.  The MBMS SESSION START REQUEST is sent to each RNC that is connected to the CN (in case of Iu-flex the RNC may receive more than one MBMS SESSION START REQUEST message).

The MBMS SESSION START REQUEST contains the MBMS Service Id, and optionally the MBMS Session ID, MBMS Bearer Service Type, the MBMS Session Attributes (MBMS Service Area Information, QoS parameters, …) and Transport Layer Address used for the IP-multicast and Iu Transport Association (DL TEID) IE. In addition in case PDCP is used for the MBMS service the PDCP information is included. It may also include a list of RAs which lists each RA that contains at least one PMM-IDLE UE that has activated the service. 

The RNC stores the session attributes in the MBMS Service Context, sets the state attribute of its MBMS Service Context to 'Active' and joins the IP Multicast group, which is used for the User data delivery of this MBMS session between the GGSN and RNCs. In case of successful joining the indicated IP Multicast group the RNC replies to the CN nodes from which it has received the MBMS Session Start Request message that the IP Multicast Bearer setup was successful and establishes the radio resource for the transfer of MBMS data to the interested UEs.
8.2.x2

MBMS MCCH Information Transfer

[image: image18.wmf] 

RNC

1

 

RNC

2

 

[RNSAP] 

MCCH INFORMATION 

TRANSFER

 

REQUEST

 

[RNSAP] MCCH INFORMATION 

TRANSFER 

RESPONSE

 

 


Figure 8.2.x1: MBMS MCCH Information Transfer Procedure
The MBMS MCCH Information Transfer procedure is used between the RNCs, which are controlling cells neighbouring to each other and maybe used for selective/soft combining.

The purpose of this signalling flow is
· to request for counting results from the external neighbouring cells

· to inform the external neighbouring cells about the transmission mode change for a MBMS session

· to provide the MBMS RB configuration for the MBMS NEIGHBOURING CELL P-T-M RB INFORMATION in the external neighboring cell.
· to request the external neighbouring cells to provide the MBMS RB configuration for the MBMS NEIGHBOURING CELL P-T-M RB INFORMATION in its cell and MBMS Logical Channel ID allocated to the indicated TMGI (in case of restart of the RNC1).
8.3
MBMS Uu Signalling Flows

8.3.1
Broadcast of MBMS System Information
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Figure 8.3.1: Broadcast of MBMS system information.
This signalling flow is applicable for handling MBMS to UEs in PMM IDLE and PMM-CONNECTED mode. 

The purpose of the signalling flow is for UTRAN to broadcast MBMS system information to UEs using the BCCH. The MBMS SYSTEM INFORMATION shall be repeatedly transmitted after its first transmission. Upon receiving the first MBMS SYSTEM INFORMATION, the UE shall establish the radio bearer carrying an MCCH.

The MBMS SYSTEM INFORMATION includes:

-
MCCH schedule information (access info, repetition and modification periods)

- Configuration of a radio bearer carrying an MCCH

More information may be included in the MBMS SYSTEM INFORMATION.
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